and also of various tests of absorption where numerous substances have been tried but abandoned because of lack of specificity. The discriminant index of a single test may not be great, but when two or more tests are combined a higher statistical significance is more likely. Sometimes a normal result may provide stronger evidence in excluding a disorder than an abnormal one which is common to other conditions.
No test for malabsorption carries the stamp of certainty. Steatorrhoea itself may be absent not only / NORMALS \ 7 X I NORMAL X+Z in the stagnant bowel syndrome but in coeliac disease whether childhood (Cameron, Astley, Hallowell, Rawson, Miller, French, and Hubble, 1962) or adult (Samloff, Kelley, Logan, and Terry, 1964; Pink and Creamer, 1967) . Hubble (1963) stated that each of the screening tests-faecal fat, xylose excretion, and small-intestinal radiographs-might fail to identify from 10 to 30% children with coeliac disease, and McNeish (1969) found that 15 % of 200 coeliacs had one or more negative tests. The ideal test should be simple, repeatable, and discriminating.
Examination of Structure RADIOGRAPHIC METHODS
A faulty barium progress meal is a common cause for missed diagnosis in patients with malabsorption. Indeed, some radiographs are a mere travesty of the proper progress meal. Performed by an uninterested radiologist, pools of barium flood the abdomen with hardly any coils of bowel visible. The small gut is, of course, the most difficult and laborious part of the alimentary tract to x-ray. Its length, the series of superimposed loops, and lack of landmarks to guide the radiologist as to whether barium has passed any particular segment, are obvious problems. Metoclopramide is a useful 'accelerator' which speeds the passage of barium and saves the radiologist's time (Howarth, Cockel, Roper, and Hawkins, 1969) . For once the obese patient is easier to x-ray, as mesenteric fat helps to separate loops of bowel (F. H. Howarth, personal communication) . Diagnosis of coeliac disease is supported when the mean diameter of the three widest loops of jejunum is 30 mm or more (Laws, Booth, Shawdon, and Stewart, 1963 Localized lesions may need closer examination by a small bowel 'enema'; a misnomer for an enema is defined as 'a liquid injected into the rectum' (Dorland, 1965 (Rubin, Brandborg, Phelps, and Taylor, 1960) was 'The apparent identical and specific nature of the duodenal and proximal jejunal lesion in coeliac disease and idiopathic sprue'. Ten years later, another paper from the same centre (Rubin, Eidelman, and Weinstein, 1970) The characteristic lesion in coeliac disease is the flat biopsy, but less severe changes of mucosal transformation are present in many patients, described as partial villous atrophy (p. 108). One wonders how close to normality the mucosa in untreated coeliacs can approach if small amounts of gluten are ingested as by those eating little bread or in immigrants taking mainly rice. Another cause for a normal or near normal biopsy might be a patchy lesion in the duodenum or jejunum, as every form of biopsy is liable to variation from sampling. Whatever appearance is seen, exact diagnosis depends on demonstrating sensitivity to gluten, for the primary disturbance is biochemical; then the mucosa is normal-other signs depend upon secondary morphological changes. Unfortunately no simple test has yet been found to detect gluten sensitivity, and gliadin curves in the blood are of no help. Therefore a trial of the glutenfree diet is necessary and may have to be given for six months before being abandoned as unsuccessful. Success is shown by weight gain, loss of diarrhoea, and the return to normal of haematological and biochemical abnormalities. Improvement on any diet may be fortuitous or due to a placebo effect. So a provocative or challenge test is employed by reintroducing gluten, either as a normal diet or by powdered gluten. Gluten sensitivity is proved by clinical relapse or changes in parameters such as the jejunal biopsy (Pollock, Nagle, Jeejeebhoy, and Coghill, 1970) , xylose test, or faecal fat excretion. Many people are probably being treated unnecessarily with gluten-free diets and so deprived needlessly of the pleasures of the table (Hawkins, 1970) .
Failure to respond to the gluten-free diet, which may occur in 30 % of patients, does not exclude adult coeliac disease. For example, a man aged 50 died under my care and the diagnosis was confirmed at necropsy; he had been treated in hospital continuously with a gluten-free diet supervised by a dietician for four months and had received a course of antibiotics. Yet his son who presented later with the same condition responded immediately to the withdrawal of gluten. Lack of response to the withdrawal of gluten may be due to a faulty diet, to extensive involvement of the intestinal mucosa or secondary pancreatic deficiency (Pink and Creamer, 1967) , to malignant change, because of a wrong diagnosis, and for unknown reasons. (Benson, Culver, Ragland, Jones, Drummey, and Bougas, 1957; Fowler and Cooke, 1960) have been supported by later workers. For example, Mann, Brown, and Kern (1970) found that excretion of xylose was abnormally low in 20 of their 21 patients and pointed out that this was so in all 46 patients in four series reported in the literature (Bayles, Yardley, and Hendrix, 1963; Benson, Kowlessar, and Sleisenger, 1964; Brooks, Powell, and Cerda, 1966; Finkel, Gelb, Cohen, and Janowitz, 1967) .
Small-intestinal Function
Xylose excretion is normal in pancreatic steator1 rhoea. It may be diminished in the stagnant bowel syndrome. Goldstein and his colleagues (Goldstein, Karacadag, Wirts, and Kowlessar, 1970) believed that this was due to consumption of xylose in the bowel by bacteria. If so, xylose breakdown must be surprisingly quick to affect the five-hour test. The rate of disappearance of xylose from cultures of Gram-negative organisms in our laboratory was too slow to alter results significantly over five hours but conditions may be different in the bowel itself; we thought that minor mucosal damage was the more likely explanation. Xylose excretion is also reduced by solution in fluid compartments as occur in effusions, ascites and pregnancy.
Five grams of xylose is now given instead of 25 g for this is as accurate and is less likely to cause osmotic diarrhoea from surplus xylose in the gut (Sammons, Morgan, Frazer, Montgomery, Philip, and Phillips, 1967) . Estimation of xylose in urine collected at two hours is more discriminating than with a five-hour specimen (Sammons et al, 1967; Kendall, 1970) , probably because the earlier specimen tests the speed of absorption rather than the quantity absorbed. Every result must be corrected for age, as diminished excretion in later life is expected. By using intravenous (50 ml 10% solution) as well as oral xylose, Kendall (1970) after 5 g given orally in each decade is shown in Figure 2 .
Folic acid deficiency (p. 66) A low serum folate (below 3 ng/ml) is the most useful single screening test for coeliac disease (childhood or adult) and tropical sprue. It is simple for the clinician though difficult for the laboratory and is virtually always low in these conditions (Dormandy, Waters, and Mallin, 1963; Magnus, 1966 (Toennies, Usdin, and Phillips, 1956 ). If anaemia is present, results have to be corrected according to the haematocrit. Folate deficiency is diagnosed if the red cell folate is less than 100 ng/ml packed red blood cells (Mollin and Hoffbrand, 1965 )-and it is less than 50 ng/ml in coeliac disease (McNeish and Willoughby, 1969) . Forty medical students were studied by Chanarin (1970) and levels found between 116 and 410 ng/ml. Methods to assess absorption of folic acid are less satisfactory. A criticism of the Girdwood method (Girdwood and Delamore, 1961) is the large test dose of 5 mg, which is too insensitive to detect small differences in absorption (Luhby and Cooperman, 1964) . Also, Chanarin's method (Chanarin, MacGibbon, O'Sullivan, and Mollin, 1959 ) is a tolerance test measuring blood levels, so rapid plasma clearance may cause a flat curve like malabsorption. Tests using pterylpolyglutamites-food folates that are deconjugated by the enzyme folate conjugase contained in the jejunal mucosa-are being developed and may prove more specific.
ILEUM
Malabsorption of vitamin B12 (p. 60) A low serum vitamin B12 (below 150 pg/ml) is expected in certain forms of malabsorption. However, this change may be late because body stores last four years in contrast to folate which may be depleted after three or four weeks; so malabsorption of B12 is best detected by absorption studies using the cobalt-labelled vitamin. A low level of vitamin B12 is reported in up to 50% of patients with adult coeliac disease probably because of extension of mucosal damage to the ileum where B12 is absorbed (Booth and Mollin, 1959 (McGuigan and Volwiler, 1964) and osteomalacia without steatorrhoea (Moss, Waterhouse, and Terry, 1965) have been recorded and this probably applies to most other substances commonly affected in adult coeliac disease.
Rest in bed often induces constipation even in the most diarrhoeic subject, so stool collection should begin immediately after admission to hospital and before other investigations. Stools are collected continuously for three or four days. A ward diet, which contains about 70 g fat daily, is satisfactory, but for special studies, when 50 or 100 g fat daily is given, a dietician should be consulted. A diet containing 100 g fat daily will also allow borderline cases to be detected more easily. Anaemia is a common symptom of malabsorption though changes in the blood may be slight. Macrocytosis in the films, and indicated by a mean cell volume above 96 cy, is the commonest anomaly (Cooke, Peeney, and Hawkins, 1953 (Asquith, Thompson, and Cooke, 1969) . IgM levels are depressed, perhaps because gluten or other antigenic dietary components exert a suppressive effect on IgM production (Kenrick and Walker-Smith, 1970) .
Other special tests that may be required are discussed elsewhere. An indirect pointer to excess bacteria in the small intestine can be given by urinary indican, though this test is fickle and depends upon the patient eating enough tryptophane. Bacterial counts in samples of jejunal fluid provide a direct approach (p. 130) but culturing anaerobic organisms, which is needed for defining the organisms, is beyond the scope of a routine bacteriological laboratory. Disaccharidase deficiency should always be considered (p. 22.) A simple screening test for lactase deficiency is to give every patient with diarrhoea a drink containing 50 g lactose on admission to hospital: borborygmi or worsening of diarrhoea will suggest it and their absence exclude it. Deconjugation of bile salts in intestinal fluid can be tested by thin layer chromatography or by more precise methods (p. 77). Laparotomy may be the final court of appeal in some patients, being the only way of detecting occult fistulae or malignant disease.
Known causes of malabsorption continue to multiply and knowledge of the physiology of the small bowel increases. The most challenging case is the one that fits into no known category, for new conditions must be awaiting discovery. 
